Topology optimization is a systematic method of 2 generating designs that maximize specific objectives. 
INTRODUCTION

19
Design is an iterative process; with the advent of 44 COMPLIANCE, (B) STRESS. 45 Topology optimization has been used to design aircraft days for completion [23] . It can also be laborious in that 10 the optimized topology must often be interpreted and 11 converted into a CAD-friendly and/or manufacturing-12 friendly parametric design. 
22
At first glance, it may appear that such questions cannot 23 be answered without first carrying out a topology 24 optimization study! However, in this paper we 25 demonstrate that it is indeed possible to estimate the 26 benefits through computationally efficient and robust 27 algorithms, requiring little or no human input.
28
As designs grow in complexity, such value-driven 29 questions will become even more important. For example,
30
given an assembly of parts (see Figure 4) 
TECHNICAL BACKGROUND
25
In this Section, we define a quantifiable metric for 26 predicting potential benefits of topology optimization.
27
The metric exploits the concept of topological sensitivity 28 discussed next.
29
Topological Sensitivity
30
The proposed methodology rests on the concept of 
57
While the TS field has been used for optimization [23] 
The proposed metric and algorithm discussed in the 69 next Section rest on this simple observation.
70
PROPOSED METHOD
71
In this Section, we present the proposed metric and proposed metrics for a given design.
29
If a particular normalized distance is close to zero, it
30
implies that the design is close to being optimal, i.e., 
47
Consider two elements 'a' and 'b' identified in Figure   48 11, where element 'a' is outside the initial design, while element-b is inside the design; we will assume that the The change in compliance can be computed via Eqn. (2)
16
, and one can now repeat the process, leading to element-17 swapping algorithm discussed next. ) are illustrated in Figure 15 (B). 
31
VERSUS ACTUAL TOPOLOGY
3D NUMERICAL EXPERIMENTS
43
In this Section, we demonstrate the efficacy of the 44 proposed method through numerical experiments in 3D.
45
The default material properties are 
53
An initial design is illustrated in Figure 18 ; it is fixed on 54 the two side-holes, while a unit vertical load is applied in 55 the middle hole. For FEA, the structure is discretized into 56 10,000 elements. 
60
The estimation for the ∆J/Jo and ∆V/Vo are carried out 61 using both 1-step FEA and 5-step FEA approximations, 62 and the results are summarized in Table 1 .
63
As expected, the 5-FEA predictions are more accurate Figure 18 is not worth optimizing. This is consistent with 67 the actual metrics in Table 1 . Figure 19 that will serve as the allowable space. An initial design is illustrated in Figure 20 ; it is fixed at with the actual improvement in the metrics (see Table 2 ). Figure 19 . This time, we will consider eight different initial 32 designs are in Figure 22 ; the objective is to estimate the 33 metrics for each of these designs. furthest from being optimal while design 'a' is closest to 7 being optimal. work will also focus on assembly of parts (see Figure 4) . 
20
